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,W LV DGYLVDEOH WR VHW XS DQGPRQLWRULQJ V\VWHP H[DPLQH WKH ODQGVOLGH DQG WR YHULI\ WKH SRVVLEOH FKDQJHV LQ WKH
K\GURJHRORJLFDOFRQGLWLRQVLQWKHDUHD,QWKHFXUUHQWGHYHORSPHQWRIKXPDQVRFLHW\SOD\VDNH\UROHLQWKHXVHRI
GLIIHUHQWIRUPDWLYH WHFKQRORJLHV WKDW VLJQLILFDQWO\ LQFUHDVH TXDOLW\ DQG SURGXFWLYLW\ LQ DOO DUHDV 3DUW RI WKH
LQIRUPDWLRQWHFKQRORJ\DQGJHRJUDSKLFDOLQIRUPDWLRQV\VWHPV*,6
7KHLU 8&(TXDUU\ LV ZRUNLQJ ZLWK JHRJUDSKLF LQIRUPDWLRQ *HRJUDSKLF RU VSDWLDOO\ RULHQWHG GDWD DUH ELWV RI
LQIRUPDWLRQWKDWDUHDOVRXVHGIRUK\GURJHRORJLFDO+*RU(QJLQHHULQJ*HRORJ\(*VXUYH\VDQGPRQLWRULQJ7KH
DGYDQWDJH RI*,6 LV WKH LQWHJUDWHGPDQDJHPHQW RI JUDSKLF DQG GHVFULEHG GDWD DORQJZLWK WKH DELOLW\ WR SHUIRUP
FRPSOH[ VSDWLDO DQDO\VLV7KHUHIRUH WKH*,6 EHFRPHSDUW DGKHUH LQWHJULQ RU UHVHDUFKPHWKRGV KHOS WRROV LQ WKLV
ILHOG7KHSDSHUGHDOVZLWKWKHXVHRIVHOHFWHG*,6WRROVWRVROYHWKHSUREOHPVRIODQGVOLGHDUHDV
5HJLRQDOVXUYH\E\*,6DQGH[SORUDWLRQRIVORSHIDLOXUHV
$SSOLFDWLRQVRI*,6WRVROYHSUREOHPVRIODQGVOLGHDUHDVFDQEHFODVVLILHGDFFRUGLQJWRYDULRXVFULWHULD2QHLVWKH
VFDOHLQRWKHUZRUGVWKHH[WHQWRIWKHDUHD)URPWKLVSHUVSHFWLYH*,6FDQEHXVHGIRUUHJLRQDOH[SORUDWLRQRIODUJHU
DUHDHJWKHZKROHWHUULWRU\RI6ORYDNLD8VHRI*,6LQUHJLRQDO(QJLQHHULQJJHRORJLFDO(*RU+\GURJHRORJLFDO
VXUYH\+*KDVDORQJWUDGLWLRQHVSHFLDOO\LQWKH86&DQDGDDQG-DSDQ,WLVPDLQO\DSSOLHGLQODUJHDUHDVZKHQ
SODQQLQJ GHYHORSPHQW DUHDV DV ZHOO DV LQ ILQGLQJ VXLWDEOH EXLOGLQJ ORFDWLRQV RU URXWHV RI FRPPXQLFDWLRQ RLO
SLSHOLQHVRUSRZHUOLQHV)RUH[DPSOH*,6FDQEHXVHGWRGHWHUPLQHWKHOLNHOLKRRGRIVORSHIDLOXUHVIRUDODUJHDUHD
7KHFRQGLWLRQLVWKDWVXIILFLHQWGDWDPDLQO\JHRJUDSKLFDORIWKHWHUULWRU\DUHDYDLODEOH7KHDUHDRILQWHUHVWLQWKLV
FDVHLVGHVFULEHGE\UDVWHUYDULDEOHVWKDWDUHQHFHVVDU\IRUGHWHUPLQLQJVORSHVWDELOLW\LQWKHWHUULWRU\3UREDELOLVWLF
DQDO\VLVUHVXOWVUHSUHVHQWDUHDVZLWKKLJKVXVFHSWLELOLW\DQGODQGVOLGHIDLOXUH0RGXOHIRUGHWHUPLQLQJSUREDELOLVWLF
VORSH VWDELOLW\ LV EDVHG RQ D WKHRU\ GHYHORSHG E\ >@ DQG DGMXVWHG DFFRUGLQJ WR >@ ,W LV D FRPELQDWLRQ RI D
K\GURORJLFDOPRGHODQGWKHSK\VLFDOPRGHORILQILQLWHVORSHVWDELOLW\>@
,QSXWGDWDDUHSUHVHQWHGE\
 GLJLWDOWHUUDLQPRGHOWRSRJUDSKLFGDWD
 PHFKDQLFDODQGK\GUDXOLFSURSHUWLHVRIVRLOVLQDJLYHQDUHD
 FOLPDWHGDWD>@
7KHVH GDWD DUH IXUWKHU SURFHVVHG DGMXVWPHQWV VKDOO EH XVHG WR GHWHUPLQH WKH SUREDELOLW\ RI VORSH IDLOXUH E\ D
VRIWZDUH PRGXOH arcSlopeStab ZKLFK UHSUHVHQWV WKH H[WHQVLRQ IRU $UF*,6 JHRJUDSKLF LQIRUPDWLRQ V\VWHP 7KH
UHVXOWRISURFHVVLQJWKHUDVWHUPDSUHSUHVHQWVWKHSUREDELOLW\RIWKHODQGVOLGHLQWKHWHUULWRU\>@
)URPHDUO\V6ORYDNLDVWDUWHGV\VWHPDWLFUHJLVWUDWLRQRIVORSHIDLOXUHVHVSHFLDOO\ODQGVOLGHV&XUUHQWO\WKHUHDUH
PRUHWKDQVORSHIDLOXUHV7KLVUHJLVWHULVLQFRUSRUDWHGLQWRWKHJHRORJLFDOGDWDEDVH*HRIRQG%UDWLVODYD>@
,QWKH*RYHUQPHQWDGRSWHGWKH&RQFHSWRI(QYLURQPHQWDO0RQLWRULQJDQG&RQFHSWRI,QWHJUDWHG,QIRUPDWLRQ
6\VWHP RQ (QYLURQPHQW RI WKH 6ORYDN WHUULWRU\ DQG LPSRVHG RQ DOO WKH UHOHYDQW PLQLVWHUV WR LPSOHPHQW SDUWLDO
PRQLWRULQJ V\VWHPV DV SDUW RI D QDWLRQZLGH PRQLWRULQJ V\VWHP 3DUWLDO PRQLWRULQJ V\VWHP RI JHRORJLFDO
HQYLURQPHQWDOIDFWRUV*)3,6LVDSDUWRIWKLVFRQFHSWDQGFRQWDLQVLQIRUPDWLRQDERXWWKHVXEV\VWHP/DQGVOLGHV
DQGVORSHGHIRUPDWLRQ,WSURYLGHVREMHFWLYHLQIRUPDWLRQQHFHVVDU\IRUGHFLVLRQPDNLQJPDQDJHPHQWVXSHUYLVLRQ
DQGVFLHQWLILFUHVHDUFKDUHDDVZHOODVLQIRUPDWLRQIRUWKHSXEOLF*HRJUDSKLFGDWDDUHSURFHVVHGLQWKHIRUPRI*,6
ZKLFKLVDSUHFRQGLWLRQRIFODULW\DQGXVDELOLW\RIGDWD>@3,6*)KDVDSULPDU\WDVNRIFROOHFWLQJDQGDUFKLYLQJWKH
GDWD ,W LV WKH VRXUFH IRU VROXWLRQ RI VSDWLDO UHODWLRQV DQG WKHLU UHSUHVHQWDWLRQ LQ WHUPV RI LPSDFW PRQLWRULQJ RI
SURFHVVHVRQWKHHQYLURQPHQWDQGHYDOXDWLRQRIWKHUHVXOWVRIPRQLWRULQJLQWKHIRUPRIPDSRXWSXWV,QDGGLWLRQWKH
*,6LQFOXGHVVSDWLDOGDWDRQWKHVLWXDWLRQLQLQGLYLGXDOORFDOLWLHV7KHPDLQWDVNRIWKLVV\VWHPLVWRFUHDWHDGDWDEDVH
FRPSULVLQJ LQIRUPDWLRQ DERXW WKHPVHOYHV LQ DUHDV ODQGVOLGHV WKDW FDQ EH XVHG WR DQDO\]H SURFHVVHV LQ URFN
HQYLURQPHQWZKLFKDOORZVDVVXPLQJKRZWKH\DIIHFWJHRORJLFDOKD]DUGVDQGULVNVRQODQGXVH
7KHV\VWHPVKRXOGVXSSRUW
PRQLWRULQJPDQLIHVWDWLRQVRIVORSHGHIRUPDWLRQV
LPSOHPHQWDWLRQRISUHYHQWLYHPHDVXUHVDJDLQVWSURSHUW\GDPDJHDQGGDPDJHWRWKHHQYLURQPHQWDQG
LPSOHPHQWDWLRQRIIDVWDQGHIILFLHQWZRUNPDQDJHPHQWLQVXGGHQFDWDVWURSKLFHYHQWV
*,6IRU/RFDO6XUYH\/DQGVOLGH$UHDV±&DVH6WXG\2NROLþQp
'XULQJORFDOVXUYH\RIODQGVOLGHDUHDVDOOLQIRUPDWLRQDERXWIDFWRUVWKDWDIIHFWWKHVWDELOLW\RIWKHVORSHQHHGWREH
IRXQG>@
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7KHVHLQFOXGH
 JHRPRUSKRORJLFDOFRQGLWLRQV
 GDWDRQWKHSURSHUWLHVRIWKHURFNHQYLURQPHQW
 GDWDDERXWWKHRULJLQRFFXUUHQFHDQGDFWLYLW\RIROGDQGQHZVORSHIDLOXUHV
 GDWDRQVOLSVXUIDFH
 GHWDLOVRIWKHJURXQGZDWHU39
 K\GURORJLFDOFRQGLWLRQVLQWKHDUHDDQGVRRQ

7KHGDWDLQ7DEOH3,6*)UHODWHWRVSHFLILFVLWHV:LWKLQVXEV\VWHPODQGVOLGHVVLWHVDUHPRQLWRUHG%DVLFGDWDRQ
WKHVLWHDUHDFFRPSDQLHGE\GHVFULSWLYHGDWDZKLFKVHUYHWRIXUWKHUGHILQLWLRQRIWKHURFNHQYLURQPHQWDQGIDFWRUV
DIIHFWLQJWKHTXDOLW\DQGVWDELOLW\RIHQYLURQPHQWDOYXOQHUDELOLW\]RQH2QHRIWKHVLWHVLVPRQLWRUHGLQWKHDUHDRI
2NROLþQp/RFDWLRQ2NROLþQpLVIURPVRFLDOSRLQWRIYLHZYHU\LPSRUWDQWEHFDXVHWKHODQGVOLGHWKUHDWHQVUDLOZD\OLQH
äLOLQD  .RãLFH 6\VWHPDWLFDOO\ DQG FRPSUHKHQVLYHO\ LW KDV EHHQPRQLWRUHG VLQFH  $ UDQJH RIPRQLWRULQJ
PHDVXUHPHQWV LV FDUULHG RXW RQ WKH VLWH 2Q WKH ODQGVOLGH SURFHVV K\GURJHRORJLFDO FRQGLWLRQV LQ WKH DUHD DQG
HIILFLHQF\KDYH WKHJUHDWHVW LPSDFW UHVSHFWLYHO\ ,QHIIHFWLYHQHVVRIVXUIDFHDQGVXEVXUIDFHGUDLQDJHV\VWHP<HDU
ZDVWKHODVWWLPHWKHVLWHZDVRIDFULWLFDOVLWXDWLRQZKLFKZDVPDLQO\GXHWRUDLQIDOODQRPDOLHV$VSDUWRIWKH
PRQLWRULQJRIODQGVOLGHVDQGRWKHUVORSHGHIRUPDWLRQVLVXVHGVHYHUDOPHWKRGVWRUHFRUGWKHDPRXQWRIVWUHVVVWUDLQ
VWDWH RI WKH HQYLURQPHQW DW WKH WLPH RI PHDVXUHPHQW DQG REVHUYDWLRQ UHJLPH 3DUW RI UHJLPH REVHUYDWLRQV DQG
DQDO\VLV RI WKH SUHFLSLWDWLRQ FRQGLWLRQV LQ WKH UHVSHFWLYH WHUULWRULHV ,Q FRQQHFWLRQ ZLWK WKH VROXWLRQ RI WKH
FRPSOLFDWHG SUREOHPV RI K\GURJHRORJLFDO ODQGVOLGHV 2NROLþQp WKH DQDO\VLV RI VWDEOH LVRWRSHV RI R[\JHQ DQG
K\GURJHQLQJURXQGZDWHUVDPSOHVZDVSHUIRUPHGLQ>@
'DWDSUHSDUDWLRQIRUWKHQXPHULFDO02'(/
/DQGVOLGHLQ2NROLþQpHYROYHGLQWKHURFNHQYLURQPHQWFHQWUDO&DUSDWKLDQ3DOHRJHQHZLWKUK\WKPLFFKDUDFWHU
IO\VFKZLWKDSUHGRPLQDQFHRIFOD\VWRQHV7KHQDWXUHRIWKHJURXQGZLWKVLJQLILFDQWKHWHURJHQHLW\ILOWHUDVZHOODV
WKHRYHUDOOJHRORJLFDOFRQGLWLRQVDWHPHUJHQFHRIFRPSOH[+*FRQGLWLRQV7KHVHDUHDOVRDQWKURSRJHQLFLQWHUIHUHQFH
ZLWKWKHVORSH7KHUHIRUHLWLVHDV\WRFUHDWHD39IORZPRGHOZKLFKZRXOGHORTXHQWO\GHVFULEHWKHVLWXDWLRQLQWKH
ODQGVOLGH ERG\ *,6 FRQQHFWLRQ ZLWK WKH +* PRGHO LV QRW QHZ DQG VHYHUDO SDSHUV RQ WKH VXEMHFW KDYH EHHQ
SXEOLVKHGQRWRQO\DEURDGEXWDOVRLQ6ORYDNLD,WLVSRVVLEOHWRFUHDWHPRGHORIK\GURORJLFDODQGK\GURJHRORJLFDO
SKHQRPHQD DQG XVH VSHFLDO WUXFNV IRU WKH FXUUHQW FRPPHUFLDO *,6 VRIWZDUH 0RGHO*,6 6LWH*,6 9LVXDO
02')/2:6LQFHWKHVHSURGXFWVDUHXVXDOO\QRWDYDLODEOHIRUXVZLWKUHJDUGWRWKHLUKLJKSULFHVRXUGHSDUWPHQW
LVZRUNLQJWRFUHDWHWKHLURZQWRROVIRUVRIWZDUH$UFYLHZDQG$UF*,6E\(65,1HZWRROVLQ*,6DUHFUHDWHGE\
SURJUDPPLQJLQ9LVXDO&
7KHEDVLFIXQFWLRQVRIH[LVWLQJ*,6V\VWHPVDUHLQYHQWRU\GDWDDQDO\VLVXSGDWLQJTXDOLW\FRQWUROSODQQLQJDQG
GLVSOD\7KHWHUPGDWDDQDO\VLVLQ*,6LVXQGHUVWRRGDVVXUYH\LQJDQGUHYHDOLQJWUHQGVDQGSDWWHUQVWKDWUHVXOWIURP
UHODWLRQVKLSVEHWZHHQREMHFWV*,6DOORZVUHJXODUXSGDWLQJRIWKHRULJLQDOLQIRUPDWLRQRQWKHFXUUHQWVWDWHZKLFKLV
UHODWHGWRIROORZXSGDWDDQGLWLVSRVVLEOHWRIROORZORJLFDOSUHYLRXVVWDWHV*,6LVDSRZHUIXOWRROIRUYLHZLQJVR
YLVXDOL]DWLRQRIGDWD LV LWVDGYDQWDJH*,6LVDEOH WRJHQHUDWHKLJKTXDOLW\VWDWLFRUG\QDPLFFKDUWVJUDSKV WDEOHV
WH[WVDQGVRPH'WKUHHGLPHQVLRQDOSUHVHQWDWLRQDQGDQLPDWLRQ$OO IHDWXUHVRI*,6FDQEHXVHGIRUPRGHOLQJ
WDVNV)RUWKHDQDO\VLVRIWKHRYHUDOOVORSHWKHPRVWDFFXUDWHHOHYDWLRQPRGHORIWKHWHUULWRU\'70DQGNQRZOHGJH
RI LWVJHRPHWULFSURSHUWLHVDUHQHHGHG)LJVKRZV WKHJURXQGVXUIDFHDW WKHVLWH2NROLþQpZLWKDFOHDUO\YLVLEOH
HURVLRQ DQG ODQGVOLGH ERGLHV VFRUHG RQ WKH OHIW VLGH RI WKH SLFWXUH 7KH JURXQG VXUIDFHZDV FUHDWHG XVLQJ GLUHFW
GLJLWL]LQJRIROGHU DQDORJXHPDSV DQG WDEXODUGDWDSURFHVVLQJ ,WZDVEDVHGRQ D FRQWRXUPDSDW D VFDOH
%DVHGRQLW7,1PRGHOFRQVLVWLQJRIDWULDQJXODWHGLUUHJXODUQHWZRUNUHSUHVHQWLQJ'70ZDVFUHDWHG,QDGGLWLRQ
WKH *,6ZDV GHVLJQHG DQDO\VLV RI VORSH DQG VORSH RULHQWDWLRQV DQG GHYHORSHG WKH PRGHO RI VSDWLDO JHRPHWU\ RI
VXEVXUIDFHVWUXFWXUHV7KHRSHUDWLQJSURFHGXUHZKHQFUHDWLQJJHRPHWU\UHSUHVHQWLQJWKHJHRORJLFDOHQYLURQPHQWDQG
WKHSUHSDUDWLRQRIWKHLQSXWILOHLQWRDQXPHULFDOPRGHOLVGRFXPHQWHGLQ)LJ5RXQGRIWKHGLDJUDPUHSUHVHQWV
WKH GHYHORSPHQW SURFHVV DQG UHVXOWV RI LQGLYLGXDO DQJXODU VWHSV /RFDO *,6 LWVHOI ZDV ILOOHG ZLWK SOHQW\ RI
JHRJUDSKLF DQG DWWULEXWH GDWD WKDW FRPH IURP HDUOLHU SHULRGV VXFK DV V DV ZHOO DV GDWD IURP WKH FXUUHQW
PRQLWRULQJ7KLVEDVLFJHRGDWDEDVHFRQWDLQVGDWDRQJHRORJLFDOZRUNVGULOOLQJHWF7KLVZDVXVHG LQFUHDWLQJ WKH
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FRQFHSWXDOPRGHO RI WKH JHRORJLFDO HQYLURQPHQW 2WKHU LQIRUPDWLRQ VXFK DV WKH GDWD RI UHJLPH REVHUYDWLRQV RU
LQFOLQRPHWHUPHDVXUHPHQWVZHUH DQDO\]HGRU RQO\ JUDSKLFDOO\ UHSUHVHQWHG LQ WKH UHVXOWV RI WKH SURMHFW'DWD DUH
VWRUHG DV H[WHUQDO ILOHV WKDW FDQ ODWHU EH OLQNHGZLWK WKH*,62XU ORFDO*,6SURYLGHV D IUDPHZRUN IRU WKH HQWLUH
GDWDEDVHUHODWHGWRWKHSUREOHPVRIWKHVOLGHDUHD'XULQJWKHZRUNZHKDYHIRFXVHGPDLQO\RQFUHDWLQJFRQFHSWXDO
PRGHO+*RIGLIILFXOWFRQGLWLRQVLQVOLGHDUHDSUHSDUDWLRQRILQSXWGDWDIRUWKHQXPHULFDOPRGHOLQ*,6HQYLURQPHQW
DQGUHSUHVHQWDWLRQRIWKHUHVXOWVRIQXPHULFDOPRGHOLQJLQ*,6

)LJ0RGHOVXUIDFHWHUUDLQUHFRQQDLVVDQFHERUHKROHV
:KHQGHYHORSLQJEDVLFJHRPHWU\GLVFUHWL]DWLRQVSDFHIRU+*FRQFHSWXDOPRGHORXWGRRUVH[SORUDWLRQZRUNVZHUH
PDLQO\XVHGLQDFFRUGDQFHZLWKKRZLQWHUIDFHVRIVWUDWDDQGWKHERXQGDULHVRIWKHDUHD)LJDUHLGHQWLILHG$UHD
ERXQGDU\PRGHO LQ WKH KRUL]RQWDO SODQHZDV VHW EDVHG RQ GLVWULEXWLRQERDUGV'HWDLO YLHZRI D SRUWLRQ RI ER[ LV
VKRZQ LQ )LJ  ,Q GHWHUPLQLQJ WKH GLVWULEXWLRQ ERDUGV *,6 WRRO IRU JHQHUDWLQJ GUDLQDJH VFKHPHV ZDV XVHG
7KHUHDUHVHYHUDOPHWKRGVE\ZKLFK WKH WKUHHGLPHQVLRQDOSKHQRPHQD LQJHRORJ\FDQEHPRGHOHGXVLQJVWDQGDUG
*,6 WRROV  ' PRGHOOLQJ ZDV XVHG ZKHUH WKH ZKROH DUHD RI PRGHOLQJ ZDV GLYLGHG LQWR OD\HUV ZLWK VLPLODU
FKDUDFWHULVWLFV DQGPRGHOV DUH LQWHUIDFHVEHWZHHQ WKHP7KH UHVXOWZDV(65,6+3 ILOH IRUPDWZKLFKZDV IXUWKHU
SURFHVVHGDFFRUGLQJWRWKHVFKHPHRI)LJ


)LJ'HWHUPLQDWLRQRIGLVWULEXWLRQERDUGVXVLQJWKH*,6WRROV
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,Q)LJH[SORUDWRU\GULOOLQJDUHUHDOWKDWDUHVXEVHTXHQWO\DGGHGDOVRWRRWKHUILFWLWLRXVZHOOVWRHQVXUHDPRUH
HYHQGLVWULEXWLRQRIWKHQHFHVVDU\GDWDLQVSDFH%RUHKROHVKDYHEHHQDGGHGWRHLWKHUOLHVRQWKHZDWHUVKHGRUIDOO
LQVLGH WKH DUHD WKDW GLVWULEXWLRQ VKHOI FUHDWHG3URILOHVRI WKHVHZHOOV UHSUHVHQWLQJ WKHFRQVWUXFWLRQRI WKHJURXQG
KDYHEHHQGHVLJQHGLQDFFRUGDQFHZLWKWKHSURILOHVRIDFWXDOGULOOLQJDQGRWKHUH[SORUDWLRQDFWLYLWLHVLQWKLVDUHDWKDW
KDYHDOUHDG\EHHQGRQH'DWDRQPHFKDQLFDODQGK\GUDXOLFSDUDPHWHUVRIHDFKOD\HUDORQJZLWKRWKHULQIRUPDWLRQ
DERXW WKH JHRORJLFDO VWUXFWXUH KDYH EHHQ VWRUHG LQ WKH JHRGDWDEDVH IRUPDW'%) 6SDWLDO JUDSKLFDO UHSUHVHQWDWLRQ
ZHOOV(65,6+3 IRUPDWZDV FUHDWHG RQ LWV EDVH:HOOV DUH UHSUHVHQWHG DV ' OLQHV DQG VWRUHG LQ WKH ³YUW\VKS´
$FFRUGLQJWRWKLVILOHGHSWKRIZHOOVZDVFUHDWHGE\WKHORZHUOLPLWRIWKHPRGHOVHWBackTIN2ULJLQDOO\ERUGHU
PRGHO ERXQGDU\ EHWZHHQ3DOHRJHQH DQG4XDWHUQDU\ FRYHUZDV FRQVLGHUHG$V WKH3DOHRJHQH RFFXUULQJ DTXLIHUV
DIIHFWLQJWKHVWDELOLW\RIWKHVORSHZHGHFLGHGWRPRYHWKHORZHUOLPLWLQWKLVDUHD6SDWLDOWHUUDLQPRGHO7,1IRUPDW
ZDVXVHGDVWKHXSSHUOLPLWRIWKHDUHDSwitchboard,BackTINDTIN DTMFRQVWLWXWHERUGHUDUHDVWRFUHDWHDFXELF
JULGIRUPDW6+3)LJ)LUVWZDVWKHHVWDEOLVKPHQWRIUHJXODU'JULGDVDVHWTerrainCube.SHP/DWHURQLWE\
WKHLQWHUSRODWLRQIXQFWLRQZKLFKLVGHSHQGHQWRQWKHOD\HUWKLFNQHVVDQGWKHSRVLWLRQRIWKHFHOOVLQWKHOD\HUJLYHQ
WKHYDOXHVUHSUHVHQWLQJWKHSURSHUWLHVRIWKHOD\HU,QWRWDOEDVHGRQWKHK\GUDXOLFSURSHUWLHVRIVRLODQGURFNLQ
NLQGV RI VHOHFWHG OD\HUV7KH FHQWURLGV RI WKHJULG FHOOV DUH DVVLJQHGYDOXHVRI WKHSDUDPHWHUV RI OD\HUV LQZKLFK
WKRVH FHOOV DUH ORFDWHG ,WHUDWLRQV DQG WKH LQGLYLGXDO FHOOV E\ DSSO\LQJ LQWHUSRODWLRQ IXQFWLRQV D QHZ VHW RI
TerrainCube.SHP LV WKH EDVLV IRU WKH LQSXW GDWD LQWR WKH GLJLWDO PRGHO 6LQFH D FRPELQDWLRQ RI *,6 ZLWK WKH
QXPHULFDOPHWKRGVXVLQJILQLWHHOHPHQWVZDVGHVLUHGWKLVVHWLVVWLOOSRVVLEOHWREHODWHUDGMXVWHGWRDEDVLFJHRPHWULF
HOHPHQWRIWKHQHWZRUN,QRXUFDVHZHGHFLGHGWRXVHSHQWKDHGURQZLWKWULDQJXODUQHWVDWEDVH)LJ,QWKLVZD\
DVHWRI)(0JHRPHWU\GDWDUHSUHVHQWV WKHLQSXWGDWDVHWIRUXVHIRUQXPHULFDOPRGHOLQJ7KHURRPLVGLVFUHWL]HG
XVLQJSRO\JRQVZKLFKPDNHXSWKHHOHPHQWVDQGDUHDVVLJQHGWKHUHTXLUHGLQIRUPDWLRQRQWKHK\GUDXOLFSURSHUWLHV
ERXQGDU\ FRQGLWLRQV HWF 7KH DGYDQWDJH LV WKDW WKLV ILOH FDQ EH YLVXDOL]HG LQ *,6 DQG WKXV YLVXDOO\ FRQWUROV WKH
GHYHORSPHQWRIFRPSXWHUQHWZRUNVDQGVXLWDEO\VXEVWLWXWHVDGLIIHUHQWSDUDPHWHU


)LJ6ORSHPRGHOUHSUHVHQWLQJE\FXELFUDVWHUFHOOV
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
)LJ6SDFHGLYLGLQJLQWRSHQWKDHGURQ
&RQFOXVLRQV
%\VXPPDUL]LQJWKHJUDGXDOLQWHJUDWLRQRI*,6DQGQXPHULFDOPRGHOVWKLVZRUNWDNHVSODFHVLQVHYHUDOVWDJHV
 K\GURJHRORJLFDOUHVHDUFKGDWDFROOHFWLRQ
 FUHDWLRQRIGDWDILOHVRI+*VXUYH\LQ*,6
 FUHDWLRQRIFRPSXWHUQHWZRUNQXPHULFDOPRGHOLQ*,6
 LPSOHPHQWDWLRQRIQHWZRUNSDUDPHWHUVGHILQHGERXQGDU\FRQGLWLRQV
 WUDQVIHURIGDWDWRVRIWZDUHIRUQXPHULFDOPRGHOLQJ
 H[HFXWLRQRIFDOFXODWLRQ
 WUDQVIHULQWR*,6
 DQGUHSUHVHQWDWLRQRIWKHUHVXOWVLQ*,6
6XUYH\GDWDFRQVLVWVRIDGDWDILOHWKDWLQFOXGHVDOORIWKHDFTXLUHGNQRZOHGJHRIWKHVWXGLHGDUHD7KLVGDWDFDQEH
UHSUHVHQWHG JUDSKLFDOO\ DQG DOVR E\ XVLQJ YLVXDOL]DWLRQ WRROV WR EHWWHU XQGHUVWDQG KRZ VXUYH\HG JHRORJLFDO
HQYLURQPHQW ORRNV DQGZKDWSURSHUWLHV LWKDV ,I WKHGDWD DUH LQWHJUDWHGZLWK WKHQXPHULFDOPRGHOLQJ LWPXVWEH
QRWHG WKDW WKHVHDUH WZRGLIIHUHQW UHSUHVHQWDWLRQVRI UHDOLW\7KH*,6 V\VWHPFDQVWRUHYDULRXVGDWD DQGFKDUDFWHU
DGDSWHG WR WKH QDWXUH RI WKH REMHFW )XQFWLRQDO QXPHULFDO PRGHO LQFOXGHV SUHFLVHO\ GHILQHG GDWD ZKLFK HQDEOHV
VROYLQJ IRU VROXWLRQ RI HTXDWLRQV ZKLOH WKH QDWXUH RI WKH GDWD LV DOZD\V DGDSWHG WR WKH PRGHOLQJ PHWKRGV ,I
DSSURSULDWHWRGUDZXSDGDWDILOHLQD*,6FDQFDOFXODWHRUGHWHUPLQHWKHSDUDPHWHUVQHHGHGIRUQXPHULFDOPRGHO
LQVHUWLQWRQXPHULFDOPRGHOVWKDWFDOFXODWHV\VWHPRIHTXDWLRQVDQGWKHQYLVXDOL]HWKHUHVXOWVEDFNXVLQJ*,6WRROV
,Q WKLVSURFHVV WKHSRVVLELOLWLHVRIJHRJUDSKLFDQDO\VLVDUHXVHGYLVXDOFRUUHFWLRQDQGWKHOLNH,Q WKLVZD\EHWWHU
XQGHUVWDQGLQJDQGHOLPLQDWLRQRIHUURUVLQWKHFRPSLODWLRQRIWKHQXPHULFDOPRGHOFDQEHDFKLHYHG$FFRUGLQJWRWKH
VHOHFWHGPHWKRGXVLQJ*,6FDQDOVRFUHDWHDVXLWDEOHHQYLURQPHQWDQGLWVGLVFUHWL]DWLRQJULGFRPSXWLQJ
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